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Art. VI.— Gases of Injury to the Nervous System by the Explosion of 
Shell. By Benjamin Rhett, M.D., of Abbeville, South Carolina. 

I 

The huge artillery employed in the recent war between the States in 
attack and defence of the coast fortresses and batteries of the Confederate 
States, presented somewhat new features, not only in their effects upon 
masonry of forts and the iron armour of vessels, but in the injuries in¬ 
flicted upon the frail tenements of human clay exposed to the blast of their 
baleful breath. Fragments of the shell fired from the twelve and fifteen 
inch guns tore through walls at Sumpter, seven and nine feet thick. Solid 
shot passed through several walls and exploded beyond the fort. A huge 
basement pillar of Fort Sumpter was sheared like a twig, the base being 
entirely carried away. 

It is not my purpose here to treat of injuries inflicted by direct contact 
of shot and shell; they snuffed out life as a feeble taper is extinguished 
by the blast of a hurricane; but rather to invite attention to certain in¬ 
juries of a nervous character, arising from explosions of shell near the 
parties injured, which greatly interested me at the time, and which struck 
me as novel; also to introduce a ease that has a bearing upon the capa¬ 
bility of air, compressed by the rapid passage of a large body, to inflict 
injury, visible to observation, upon man’s body; and, lastly, to mention a 
case of great disorganization of the head and upper parts of the body 
without external marks of injury. 

Case I. During the siege of Battery Wagner, Morris Island, South 
Carolina, in 1863, on the 16th of July, some eight men of the 1st South 
Carolina Regiment of Infantry, were serving a gun in the gun-chamber of 
one of the angles of the fort. Into this chamber rolled a fifteen inch shell, 
and exploded. Two men out of the eight escaped unhurt; one had his 
leg so badly mangled as to require amputation below the knee ; three 
were killed outright; the remaining two, Lieut. Poor and a private, were 
affected in a way which will bear detail. 

Lieut. Poor was brought to the hospital in the following condition. 
His head was drawn back by rigid contraction of the muscles; the flexors 
of the hands also were so contracted that his fingers’ ends almost came in 
contact with his wrists. His inspiration was difficult, prolonged, and 
whooping ; his countenance wore an anxious, distressed expression ; his 
mental faculties were apparently undisturbed. He seemingly understood 
all that was said to him. There was no wound, bruise, or mark of ex¬ 
ternal violence upon his person. 

I would here ask what force impinged upon the nervous organization, 
and what part of this organization was injured. It is easy to say the 
shock of the explosion caused an aberration of nervous action. This is 
merely a loose use of words to describe the thing witnessed. Is the force 
compressed air shocking or striking the nerves of the cutaneous surface, 
and causing these phenomena by reflex action ; or does the jar or jolt affect 
the nervous centres, brain, and spinal cord, directly; or are those great gal- 
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vanic nervous batteries thrown out of gear by an overwhelming, if but 
momentary, electrical force ? I am unable to reply, but to my observation 
the phenomena as closely resemble the effects produced by injuries to periphe¬ 
ral nerves as to the nervous centres directly. 

Case II. During the same siege Capt. Twiggs of General Talliaferro’s 
staff, was ordered up on the parapet of Battery Wagner to report the 
position and doings of the fleet then firing upon the fort. As he stepped 
upon the parapet, a shell from the steamer Ironsides rolled up the opposite 
slope and exploded some yards in front of him. He fell, as witnesses ex¬ 
pressed it, “ all of a heap,” his limbs giving way under him. When lifted, 
he walked into the hospital, trembling and shaking as in an ague fit; his 
head drooping forward, with his chin on his breast, being supported under 
each arm by a soldier. He fell into violent convulsions, of which he had 
in succession four or five. There was no mark of external injury upon 
him. 

The same treatment was employed in both cases; active friction to the 
surface and gentle stimulation, with relief to the most urgent symptoms 
in both. 

Both were furloughed for sixty days. 

Lieut. Poor never returned to service, becoming paralyzed upon one side. 

Capt. Twiggs recovered, but was killed before his return to service in 
an altercation near Hamburg, South Carolina. 

Case III. A private of the 7th Regiment South Carolina Yolunteers, 
acting as sentinel upon the walls of Sumpter, was heard to utter a wail 
immediately succeeding the explosion of a shell. He was brought into 
the hospital iu a state of collapse. Pulse and voice feeble; surface cool ; 
pupil sluggish ; muscles relaxed ; and mind torpid. The shell exploded so 
near his person as to bespatter him from the abdomen to the feet with 
small scales that merely scratched the surface. One fragment, a little 
larger than the others, had, on the outer surface of the leg, tunnelled a 
passage beneath the skin about an inch long and escaped through a small 
ragged wound. He was retained in the fort some twenty-eight to thirty 
hours, and kept alive only by the most indefatigable care and attention, but 
died of the shock on his passage to the city hospital, not receiving on 
his passage the necessary care and attention. Died of asthenia, he never 
having regained sufficient nervous force to sustain the heart’s action with¬ 
out the aid of stimulants. 

Here we have one case of rigid muscular contraction spasm. The next, 
irregular muscular contractions; convulsions. The third, that of utter 
prostration, and muscular relaxation, ail resulting from the shock of ex¬ 
plosions. The nearer the explosion the more serious the injury. One 
recovers; one is hemiplegic ; one dies. 

I will report a fourth case presenting hysterical symptoms, but it 
differs from the others in being complicated by a wound that will partially 
account for the phenomena of the shock. 

Case IY. A shell exploded above and behind the head of Lieut. 
Brown, of the Charleston Battalion of South Carolina Yolunteers. A 
fragment of the shell tore up a flap of scalp of a semicircular form, ex¬ 
tending from back of the vertex behind, and about one and a half inch 
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above each ear as far as the frontal bone, and turned it completely over 
his face, causing him literally to present a “raw head and bloody bones.” 
The cranium itself was uninjured. He was brought into the hospital chat¬ 
tering and crying oht, and, although a brave man, suffered tortures, for fear 
the bomb-proof would fall in upon him. Some of this nervous disturbance 
was no doubt due to the wound ; but I have often seen much severer inju¬ 
ries unattended by hysteria, and I concluded that his nervous condition was 
partly due to the shock of the explosion occurring near him. 

Case Y. The private injured in the gun-chamber with Lieut. Poor 
was brought into the hospital a frightful object, bleeding at mouth, nose, 
and ears, his eyes protruding from their sockets. The sutures of the cranium 
parted, one parietal bone overlapping the other, and the sutures with the 
occipital and frontal bones loosened. The head dislocated from the neck, 
the latitude of motion showing either a parting of the ligaments, or that 
the base of the occiput was broken up. The thoracic and cervical regions 
were bloated, blown up with an escape of air into the cellular tissue ; em¬ 
physema. Yet there was no external wound or injury. The place and 
time did not admit of a post-mortem examination. 

Now the question arises whence this extensive disorganization ? I offer 
the following suggestion, not professing to affirm its correctness. I think 
the man was driven by the force of the explosion head foremost into the 
earth wall of the gun-chamber; that the cervical vertebrae were driven 
through the fractured occiput, and the sutures were forced asunder from 
within by pressure upon the cranial contents. 

Case VI. This case involves the mooted point of the capability of 
compressed air or wind from a missile to bruise or inflict visible injury. 

After a skirmish upon John’s Island, in which the besieging gunboats 
took part, a private entered the Marine Hospital of Charleston, of which 
I was then surgeon, to be treated for discoloration of the skin, a purple, 
yellow, and green bruise extending from the mamma to ilium of right side, 
and from the umbilicus to the dorsum. The discoloration precisely re¬ 
sembled such as I have seen in scorbutic patients among the Andersonviile 
prisoners, an ecchyraosis. But the man was in perfect health, no signs of 
scurvy. I give his account of the cause of the injury. He was standing 
with his rifle held by the barrel at arm’s length and the butt resting on 
the ground, when a large shot or shell passed between himself and his 
rifle without touching either or moving him from his position. Imme¬ 
diately after he observed the discoloration, and was sent to the hospital 
for fear of internal injury. The case rests upon my evidence of the injury 
and upon the soldier’s account of the cause. 


Art. YII. — Amputation at the Hip-joint. By A. E. Carothers, M.I)., 
of Saltillo, Mexico, late Assistant-Surgeon TJ.S. Volunteers. (With two 
wood-cuts.) 

To determine the conditions which render amputation at the hip-joint 
necessary, and the propriety of its performance under any circumstances, are 



